stored, recovered, and used. [8] Normal cognitive functioning is crucial to maintaining our day-to-day normal activity. Alcohol dependence is known to be associated with cognitive dysfunction. [9] Level of cognitive functions often predicts the functional outcome. [10] There are only a few studies conducted in India to examine cognitive function in alcohol use disorder. Bhat and Gambhir examined cognitive functions and observed a significant impairment in all parameters of cognition. [11] However, this study was limited to the military population. Kumar et al. also had a similar finding in early-onset alcohol dependence, depending on the demographic and clinical characteristics. [12] However, this study was constrained by small sample size.
Relationship between emotional regulation and cognitive functions appears to be reciprocal. Executive functions play an important role in emotion regulation, and cognitive dysfunction may lead to emotional dysregulation. [13, 14] In lower age, cognitive reappraisal of emotion and cognitive functions is positively correlated. [15] On the other hand, emotional stress can alter the cognitive networks that process information about perception, meaning, and action responses toward executing goals. [16] Inefficient responses of the cognitive control network (CCN) to emotional stimuli such as poor cognitive inhibition may perpetuate emotion dysregulation. [17, 18] Emotional dysregulation has been identified as a risk factor for cognitive impairment in adults. [19] Improving cognitive control over and persistence of emotional responses is often the target for cognitive-based psychotherapeutic approaches for the treatment of affective illnesses. [20] Although there is evidence supporting the close relationship between emotion and cognition in mood disorders, there is a knowledge gap as to how emotional regulation and cognitive function are related in patients of alcohol dependence. With alcohol dependence being associated with emotional dysregulation and cognitive impairment, these variables may interact with and perpetuate the severity of each other. Interventions aimed to address either of them may contribute to the improved outcome of alcohol dependence. Being an independent determinant of the outcome of alcohol dependence, this preliminary study was carried out with the aim to know the level of emotional dysregulation and cognitive function and their correlation in patients with alcohol dependence. We hypothesized that levels of emotional dysregulation and cognitive function are inversely related.
MATERIALS AND METHODS
This hospital-based cross-sectional study was conducted at the Department of Psychiatry, JSS Medical College and Hospital, Mysore, Karnataka, India, over a period of 6 months after approval from JSS Ethics Committee. Participants were recruited among patients attending the outpatient department of psychiatry for follow-up after obtaining informed consent. All participants underwent detailed evaluation by qualified psychiatrist. Inclusion criteria included age between 45 and 60 years, a diagnosis of alcohol dependence as per the ICD-10-DCR criteria, duration of dependence pattern for a minimum of 5 years. Participants were excluded if they had comorbid psychiatric diagnosis, mental retardation, or dementia. The estimated sample size for this study was 112. Of 156 screened, 120 met the selection criteria and were assessed further by with the following assessment tools:
Sociodemographic and clinical pro forma -pro forma consisted of items such as age, gender, socioeconomic status (SES), level of education, religion, and family type.
Montreal Cognitive Assessment (MoCA) -this tool was developed by Nasreddine et al. in 2005 to detect cognitive impairment and is available in more than 46 languages and dialects. [21] The scale assesses memory, visuospatial abilities, executive functioning, attention-concentration and working memory, language, and orientation. MoCA is a brief cognitive tool that can be administered over a period of 10 min and has a high sensitivity and specificity for detecting cognitive impairment. It has been used in patients with alcohol use disorder and dementia as time efficient and resource-conscious way to assess cognitive impairment. [22, 23] MoCA score ranges between 0 and 30; a score of 26 or more is considered to be normal. MoCA has good concordance with the corresponding subscale of many standard neuropsychological measures. [24, 25] It has been used as an assessment tool in hospital setups among psychiatric patients. [26] This tool has been used in the Indian population. [27] [28] [29] Difficulty in Emotional Regulation Scale-Short Form (DERS-SF) -this tool was initially developed by Gratz and Roemer in 2004, and 2 years later shorter DERS-SF was introduced by the same author to assess emotional dysregulation. [30] [31] [32] DERS-SF is an 18-item questionnaire that assesses emotional responses in six domains -nonacceptance, goals, impulse, awareness, strategies, and clarity of emotion. Each item has possible response of 1 (almost never) to 5 (almost always). Higher score indicates poor emotional regulation and vice versa. The Cronbach's alpha coefficients for the DERS-SF total scale and six subscales range from 0.78 to 0.91. Findings suggest that the DERS-SF has comparable concurrent validity to the original DERS. [18] This scale has been used among Indian patients with alcohol use disorder. [7, 33, 34] Statistical analysis was performed using SPSS Vs 22 (Statistics for windows, Armonk, NY, IBM Corp). Descriptive statistical analysis was used for sociodemographic and clinical characteristics. Kruskal-Wallis H-test was used to know the group differences in the score of MoCA and DERS-SF with sociodemographic and clinical variables. Regression analysis was performed to find the association between cognitive functions and emotional dysregulation.
RESULTS
The study sample consisted of 120 males. Sixty-four percent belonged to the lower SES, 96.7% were Hindu, and 60% belonged to a joint family [ Table 1a ]. The mean age was 51 years and standard deviation was 4.65 years. Mean scores of MoCA and DERS-SF scale were 23.77 and 26.9, respectively [ Table 1b ]. None of the sociodemographic variables had a statistically significant group difference on the score of DERS-SF [ Table 2 ]. However, educational status had a statistically significant group difference on the MoCA score (P = 0.03) [ Table 3 ]. Age of the participants had a statistically significant negative correlation with the score of MoCA (P = 0.011) [ Table 4 ]. On linear regression analysis (R 2 = 0.266, df = 0 1, F = 0 42.782, P = 0.001), there was a statistically significant negative association between MoCA and DERS-SF score (P = 0.01) [ Table 5 ].
DISCUSSION
To the best of our knowledge, this study is the first that attempted to examine the levels and correlation of emotional dysregulation and cognitive functions in alcohol dependence. There has been a contrast view about the relationship between emotion and cognition. Beck proposes that cognition determines the emotion; while the Affect infusion model assumes the contrary. [35] In alcohol dependence, both emotion and cognition are impaired, and their relationship is unknown, and thus, this preliminary study was conducted. This relationship may have therapeutic and prognostic implications for alcohol dependence.
Demographic characteristics of this study were similar to other reports from tertiary care centers in India, reflecting socioeconomic aspects of the rural area; as the center, the study has been done caters mainly to the rural population. [36] Participants were in a vulnerable age (mean age: 51 years) to adverse consequences of persistent alcohol use, particularly in the domains of cognitive and emotional functions, and our observation of mild cognitive impairment and emotional dysregulation in this study appears to be in accordance. [6, 7, 11, 12] This is of concern as the other studies in general population did not report cognitive impairment in the fifth decade of life, thus undermining the need for screening cognitive dysfunction in patients with alcohol dependence. [37] Consistent with the other reports, we observed high levels of emotional dysregulation. It is possible that the study sample had more patients with severe dependence, as it was conducted at a tertiary care center and patients with more severe form of dependence may come for treatment. Such pattern of alcohol use is associated more with inefficient emotional regulation skills (i.e., impaired ability to tolerate-negative emotions)/strategies (leading to craving and the maintenance of alcohol use) that predict relapse. [2] [3] [4] [5] [6] [7] 22] People with a better educational status appear to have better cognitive functions in this study. This is in accordance with other studies. [12] Higher level of education appears to be not only protective of cognitive function but also seems to be associated with slower deterioration over a longitudinal course in patients with severe cognitive impairment such as dementia, suggestive of underlying cognitive reserve phenomena that are operating. [38, 39] Similarly, an inverse association of age with cognitive function in alcohol dependence has been reported, as observed in this study. [12] With aging, there is difficulty in the speed of information processing and transforming information to make decisions and difficulty in executive functioning that may be aggravated by alcohol dependence. [40] An important finding of this study was the inverse relationship between the level of cognitive functions and emotional dysregulation. This finding was consistent with our hypothesis. Although cognitive impairment and emotional dysregulation have been studied in other psychiatric disorders, no study had examined the relationship of these variables in alcohol dependence. [41] Indirect evidence suggests that, in alcohol dependence, the cognitive function remains underutilized during emotional regulation strategies probably due to cognitive impairments induced by prolonged excessive alcohol drinking. [2, 42] Frontal lobe, limbic system, and cerebellum are the most susceptible to alcohol-induced neuronal effects. [43] These structures are involved in cognitive control processes managed by CCN. [44] Inefficient responses of the CCN to emotional stimuli perpetuate the emotion dysregulation. [17] Some areas in the amygdala are involved in both enhancing and impairing effects of emotion on cognition. [45, 46] Independent emotional dysfunction due to alcohol dependence would further impair cognitive functions such as impulsive actions and impaired decision making that would maintain alcohol use and this result in a vicious cycle. [47] It appears that impaired cognitive function and emotional dysregulation may reciprocally perpetuate dysfunction.
In view of the findings in this study, it can be concluded that patients with alcohol dependence experience cognitive impairment and emotional dysregulation are inversely related. Further longitudinal examination is needed to ascertain these findings with an appropriate control group. Early interventions in emotional or cognitive remediation may have both therapeutic and preventive implication in alcohol dependence. Finding of the study should be interpreted cautiously. The finding may not be generalized to the general population as the study population were hospital admitted participant. There were possible referral and selection bias, and there was no control group to compare. Further study is needed in addressing these limitations. 
